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PROBLEM TO BE SOLVED: To provide the light source 
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additional optical system are required and to provide the 
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SOLUTION: The light source is equipped with a 
waveguide substrate 8 where plural wavegudies 9 each 
having an incident end 9a for making light incident at one 
end and an emitting end 98b for emitting light at the 
other end are formed, plural laser elements 10, and a 
means 1 1 which couples laser beams 5 of the laser 
elements 10 onto the incident ends 9a of the 
waveguides, and the waveguide substrate 8 is so 
structured that the intervals of the waveguides 9 on an 
incident end side 2 are larger than those of the 
waveguides 9 on a emitting end side 1 3, thereby 
obtaining a close spot array on the photosensitive drum. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words arie not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The waveguide substrate in which two or more waveguides which have an outgoing 
radiation edge for carrying out outgoing radiation of the light to the incidence edge for carrying 
out incidence of the light to an end and other ends were formed. It is the light source of the 
electrophotography equipment with which it has two or more laser components and a means to 
combine the laser light of this laser component with the incidence edge of said waveguide, and is 
characterized by spacing of the waveguide in incidence one end being larger than spacing of the 
waveguide in outgoing radiation one end. and coming to carry out said waveguide substrate. 
[Claim 2] Waveguide is the light source of the electrophotography equipment according to claim 
1 characterized by the width of face of the waveguide in an incidence edge becoming larger than 
the width efface of the waveguide in an outgoing radiation edge. 
[Claim 3] The light source of the electrophotography equipment according to claim 1 
characterized by a means for two or more laser components to be stored in one package, and to 
combine the laser light of two or more of said laser components with the incidence edge of 
waveguide being one lens. 

[Claim 4] By the waveguide which has an outgoing radiation edge for carrying out outgoing 
radiation of the light to the incidence edge for carrying out incidence of the light to an end, and 
other ends The waveguide substrate in which two or more waveguides which come it larger than 
spacing of the waveguide in outgoing radiation one end to carry out spacing of the waveguide in 
incidence one end were formed, It is the light source of the electrophotography equipment which 
it has two or more laser components, and contiguity arrangement of said laser component is 
carried out at incidence one end of said waveguide substrate, and is characterized by combining 
the outgoing radiation light from said laser component with the incidence edge of said waveguide 
directly. 

[Claim 5] It is electrophotography equipment equipped with the image formation lens which 
carries out image formation of the deflected light to the light source and a means to deflect the 
outgoing radiation light from this light source. Said light source The waveguide substrate in which 
two or more waveguides which have an outgoing radiation edge for carrying out outgoing 
radiation of the light to the incidence edge for carrying out incidence of the light to an end and 
other ends were formed. It is electrophotography equipment with which it has two or more laser 
components and a means to combine the laser light of this laser component with the incidence 
edge of said waveguide, and is characterized by spacing of the waveguide in incidence one end 
being larger than spacing of the waveguide in outgoing radiation one end, and coming to carry out 
said waveguide substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the so-called equipment of the 
electrophotography method which forms a latent image on a photoconductor drum using laser 
light, develops a toner using it, and prints on paper. 
[0002] 

[Description of the Prior Art] In recent years, the electrophotography method has spread widely 
as equipment of hard copy, such as a copying machine and a printer. This is the approach of 
using laser light for a photoconductor drum, forming a latent image, and making a toner adhering 
to this latent image, and imprinting this toner on paper further, and it being established, and 
obtaining an image. By these approaches, as an approach of forming a latent image on a 
photoconductor drum, as shown in drawing 9 . it has obtained by mainly scanning the laser light 5 
from the laser light source 4 by the polygon mirror 2 of a rotating type, and carrying out image 
formation of the light with a lens 3, and rotating a photoconductor drum 1. 

[0003] It may be said that he wants to make the rate of printing as quick as possible and to print 
it as engine performance generally required of a copying machine or a printer at high speed. For 
that purpose, it is necessary to make the scan speed of the laser light 5 as quick as possible, 
and it is required that rotation of the polygon mirror 2 should be made into a high speed as a 
result. 

[0004] For this reason, as for the rotational frequency of the current polygon mirror 2, 20000 or 
more revolutions per minute are demanded from 10000 revolutions per minute. As bearing 
supporting the rotation system of such a high speed, air. the expensive air bearing which 
supports a shaft by the thin film of an oil. and the fluid bearing are used. In the usual bearing for 
which this used the ball bearing etc., generating and wear of the noise are remarkable and 
adoption is because it is difficult in respect of the fall of endurance. 

[0005] In order to solve such a technical problem, the number of the laser light 5 conventionally 
used for record was increased, the recording rate was raised by recording at once with two or 
more light, and the attempt which is going to lower the rotational frequency of the polygon mirror 
2 has been made. 

[0006] For example, the method which records this at once is indicated by 1 JP,4-120917.U, 2 
JP,5-167809.A, 3 JP.5-221013.A. 4 JP.8-271825.A, and 5 JP.8-30999.A using two or more 
beams, 

[0007] 1) Since it corresponds to two or more light sources, the contents currently indicated by 
JP,4-120917,U have the composition that the focal distance of a collimate lens can be adjusted 
to arbitration with constituting the collimate lens for image formation from a zoom lens. 
[0008] 2) The contents currently indicated by JP,5-167809,A arrange two or more light sources 
closely on the same flat surface, and have the composition that the dot of each size is obtained 
as composition of a spot by arranging so that the spot which corresponds on a photo conductor 
may be located in a line in the direction of vertical scanning. 

[0009] 3) The contents currently indicated by JP.5-221013.A are the laser thermal printers 
which have two or more laser, connect each laser to the optical fiber according to individual, and 
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have the composition that an image is formed in coincidence of two or more image lines, with 
outputting light. 

[0010] 4) The contents currently indicated by JP,8-271825.A arrange the hologram of the pair 
which a role of a diffraction grating commits between two or more sources of luminescence, and 
a scan means in the direction of an optical axis, and have composition which controls spacing of 
two scan light by setting the arrangement spacing as arbitration. 

[0011] 5) In order to carry out contraction image formation of the contents currently indicated 
by JP,8-30999,A so that it may consist of the light source array and the condensing optical 
system which consist of two or more light sources and injection light may become diffraction 
marginal extent of condensing optical system and the condensing optical system which can be 
found from light source wavelength, they have the composition that beam spacing of two or more 
light sources becomes about 2 or less times of the diameter of a spot of a diffraction limitation. 
[0012] 

[Problem(s) to be Solved by the Invention] However, in recording using two or more beams in the 
conventional technique, the following difficult problems exist. 

[0013] As shown in drawin g 9 , the optical system of a scan system carries out image formation 
of the **** of the laser light source 4 on a photoconductor drum 1 , but since a large distance 
from the image formation lens 3 to a photoconductor drum 1 is taken in order to take the large 
swath width 6 on a photoconductor drum 1. and the whole is miniaturized, a short distance from 
the laser light source 4 to a condensing lens 7 is taken, namely, the whole image formation scale 
factor — large — becoming — **** — usually — this scale factor (=(distance from image 
formation lens 3 to photoconductor drum 1)/(distance from the laser light source 4 to a 
condensing lens 7)) — 10- they are about dozens. Therefore, when it transposes to two or more 
light sources to which only distance d left the laser light source 4 in the above optical system, 
the distance D between two or more image formation spots on a photoconductor drum 1 is D. = 
d X k (k is the scale factor of optical system) 

It will be expanded by the next door and k times. Here, for example, the laser light source is 
made into plurality, and suppose that the multi-array semiconductor laser with which two or 
more of the points emitting light were formed on the substrate is used. If the spacing d of the 
point emitting light is about d= 50 micrometers and a scale factor will be set to k= 50, it will be 
set to D= 2500 micrometers = 2.5mm. and image formation of the spot will be carried out on a 
photoconductor drum 1 at the place distant very distantly. Thus, if it is going to record on a 
photoconductor drum 1 using two light beams, since those spacing is separated, an excessive 
processing circuit is needed from it being the need to perform time amendment to the light beam 
whose number is two. 

[0014] Although said 1 JP.4-120917.U. 2 JP.5-167809.A. 3 JP.5-221013,A. 4 JP,8-271825.A. and 
5 JP,8-30999,A are indicated in order to avoid the above-mentioned problem, it has the still 
more nearly following problem. 

[0015] With the technique of 2), two or more light sources are closely arranged on the same flat 
surface, and the convention of spacing of each spot etc. is not shown only by arranging so that 
the spot which corresponds on a photo conductor may be located in a line in the direction of 
vertical scanning. It is surmised that it becomes only spot spacing probably left. 
[0016] Although the approach of establishing additional optical system and once carrying out 
contraction projection of the image of the light source is shown by 1) and 4 or 5 techniques, new 
optical system is needed. From the contents currently indicated by 5). the aperture angle is 
large, and the light from the image surface 3 with the reduced image needs the lens of big 
aperture as optical system of the next stage, in order to incorporate this light by the following 
optical system. Roughly, if reduction percentage is 1-/s. the lens of one s times the aperture of 
this is needed, and there is a fault that optical system becomes large-sized. Optical system 
becomes more complicated, although the zoom system was used for optical system and this 
point is avoided from 1) and the contents currently indicated by 4. Although optical system is 
simplified in 4. especially using a hologram, a hologram is the optical element of a diffraction 
mold, a limitation is in the rate of diffraction and the use effectiveness of light does not become 
100%. Moreover, since an angle of diffraction is changed with wavelength, when the oscillation 
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wavelength of semiconductor laser is changed with temperature, an angle of diffraction is 
changed and there is a fault that an optical property changes. 

[0017] With the technique of 3), although considered as the light source using the optical fiber, 
since the fiber is used, distance between the light sources cannot be made smaller than the 
diameter of a fiber, and it has not resulted in solution. 

[0018] In this invention, in order to solve the above-mentioned trouble, waveguide is prepared on 
a substrate, the light from each laser component is combined with the end of waveguide, and the 
light source to which light is emitted by making light emit from another end face from two or 
more light sources which approached is offered. 
[0019] 

[Means for Solving the Problem] The light source of the electrophotography equipment 
concerning claim 1 of this invention The waveguide substrate in which two or more waveguides 
which have an outgoing radiation edge for carrying out outgoing radiation of the light to the 
incidence edge for carrying out incidence of the light to an end and other ends were formed. It 
has two or more laser components and a means to combine the laser light of this laser 
component with the incidence edge of said waveguide, and said waveguide substrate is 
characterized by coming it larger than spacing of the waveguide in outgoing radiation one end to 
carry out spacing of the waveguide in incidence one end. 

[0020] In the light source of the electrophotography equipment which the light source of the 
electrophotography equipment concerning claim 2 of this invention requires for claim 1. 
waveguide is characterized by the width of face of the waveguide in an incidence edge becoming 
larger than the width of face of the waveguide in an outgoing radiation edge. 
[0021] In the light source of the electrophotography equipment concerning claim 1, two or more 
laser components are stored in one package, and the light source of the electrophotography 
equipment concerning claim 3 of this invention is characterized by a means to combine the laser 
light of two or more of said laser components with the incidence edge of waveguide being one 
lens. 

[0022] The light source of the electrophotography equipment concerning claim 4 of this invention 
By the waveguide which has an outgoing radiation edge for carrying out outgoing radiation of the 
light to the incidence edge for carrying out incidence of the light to an end. and other ends The 
waveguide substrate in which two or more waveguides which come it larger than spacing of the 
waveguide in outgoing radiation one end to carry out spacing of the waveguide in incidence one 
end were formed, It has two or more laser components, contiguity arrangement of said laser 
component is carried out at incidence one end of said waveguide substrate, and it is 
characterized by combining the outgoing radiation light from said laser component with the 
incidence edge of said waveguide directly. 

[0023] The electrophotography equipment concerning claim 5 of this invention is 
electrophotography equipment equipped with the image formation lens which carries out image 
formation of the deflected light to the light source and a means to deflect the outgoing radiation 
light from this light source. Said light source The waveguide substrate in which two or more 
waveguides which have an outgoing radiation edge for carrying out outgoing radiation of the light 
to the incidence edge for carrying out incidence of the light to an end and other ends were 
formed. It has two or more laser components and a means to combine the laser light of this laser 
component with the incidence edge of said waveguide, and said waveguide substrate is 
characterized by coming it larger than spacing of the waveguide in outgoing radiation one end to 
carry out spacing of the waveguide in incidence one end. 
[0024] 

[Embodiment of the Invention] Below, the operation gestalt and example in the 
electrophotography equipment which used the light source of the electrophotography equipment 
of this invention and its light source are explained using a drawing. 

[0025] Drawin g 1 Is drawing having shown the configuration in the 1st example of the light 
source of the electrophotography equipment of this invention. 

[0026] Two or more waveguides 9 are constituted by the substrate 8. and the light 5 from the 
laser component 10 is combined with this. The pattern of the waveguide 9 which has incidence 
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edge 9a and outgoing radiation edge 9b to each can be constituted in arbitration, and it is 
possible to design arrangement of the laser light source 10 and outgoing radiation one end 13 to 
arbitration. That is, although the relation between the image point and a body is determined 
uniquely optically and neither an optical scale factor nor distance of the object point and the 
image point can be independently decided in the optical system using the usual lens, it is joining 
together by waveguide 9, and the image point can be arranged in any locations (as long as 
geometric arrangement allows). 

[0027] In this example, the pitch of the waveguide 9 in incidence one end 12 which is the end of 
the waveguide substrate 8 is large, and the pitch of the waveguide 9 in outgoing radiation one 
end 1 3 which is already an end is made small. Moreover, the lens 1 1 for making incidence edge 
9a of waveguide 9 combine each light beam 5 from two or more laser components 10 and these 
laser components 10 with incidence one end 12 is arranged according to the individual. The laser 
component 10 can use the component mounted in the usual package here. It is because the 
pitch of the waveguide 9 in incidence one end 12 is large, so only the space which a package 
arranges is securable enough. Similarly the usual optical element can be used about a lens 11. 
[0028] It converges with a lens 1 1 and the light beam 5 from the laser component 10 is 
combined with incidence edge 9a of each waveguide 9 of a substrate 8. The combined light 
passes along waveguide 9, and already reaches outgoing radiation edge 9b of an end, and 
outgoing radiation is carried out from outgoing radiation one end 13 of a substrate 8. It is 
necessary to make narrow enough the pitch of the waveguide 9 in outgoing radiation one end 1 3 
here. 

[0029] For example, the scale factor of optical system is made into 50 times, and if the resolving 
power of 600dpi (dots per inch) tends to be acquired on a photoconductor drum 1 and it is going 
to arrange a spot in the same pitch as resolving power, it is necessary to make the pitch of the 
core of the waveguide 9 in outgoing radiation one end 13 into 25.4mm/600/50=0.847micrometer 
spacing. However, in order to make it such a pitch of 1 micrometer or less, it is necessary to 
make width of face of waveguide 9 into the one half extent further on pattern formation, and 
production of the waveguide of such sub mum (1 micrometer or less) becomes very difficult on a 
process. Therefore, waveguide 9 may be made, for example from L3= 2.54-micrometer pitch (= 
one 3 times [ above-mentioned ] the pitch [ 0.547x3, ] of this), and the image formation spot of 
three dot pitches may be obtained on a photoconductor drum 1. In this case, since the width of 
face of waveguide 9 is good to set it as one half extent of a pitch, if it turns into about 
[ L1=1.2micrometer ] width efface and waveguide 9 is formed with techniques, such as semi- 
conductor lithography, it will serve as producible enough range. If this arrangement is drawn on 
drawing, it will become like drawin g 2 . 

[0030] Drawing 2 (a) and (b) show the field of incidence one end 12 of the waveguide substrate 8 
of drawing 1 , and outgoing radiation one end 13, respectively. Although the pitch of waveguide 9 
is arranged in L2=2 - 10mm pitch by incidence one end 12 of drawin g 1 according to the 
magnitude of a package so that arrangement of the laser component 10 may be attained as 
shown in drawin g 2 (a), it arranges in L3= 2.54-micrometer pitch like drawin g 2 (b) like the 
above-mentioned trial calculation by outgoing radiation one end 13 of drawin g 1 . At this time, on 
a photoconductor drum 1, if it becomes optical scale-factor k=50 like drawin g 2 (c). image 
formation of spots A1 and A2 and the pitch of — will be carried out by L4=127micrometer. 
[0031] In this case, according to this invention, although spots A1 and A2 and — will not 
necessarily adjoin completely (for example, when the diameter of a spot is about L5 
<=42micrometer) and will be partly left like drawin g 2 (c) on a photoconductor drum 1 , since that 
spacing can be pressed down to several or less dots like the above-mentioned design, it does 
not pose a practically big problem. Moreover, it is also possible to lean this spot array and to 
lose the gap between spots substantially like the spot B1 of drawin g 2 (d), B-2, and — at the 
time of a scan. That is, the spot arrangement which approached on the photoconductor drum 1 
is easily realizable by easy optical system. 

[0032] It can be designed suitably as mentioned above into how much spacing of two or more 
spots in a photoconductor drum 1 top is made from the scale factor of optical system and 
resolution required on a photoconductor drum 1 , and it can perform an optimum design with the 
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magnitude and the need specification of equipment, moreover, in drawin g 2 , the distance 
between each waveguide 9 is expressed equally — having — etc. — although arranged in the 
pitch, there is especially no need of restricting in this way. Spacing of the waveguide 9 in 
incidence one end 12 is arbitrary, and does not affect the property of optical system. That is, in 
the case of this example, according to the magnitude of each package, or surrounding structure, 
spacing of the waveguide 9 in incidence one end 1 2 can be located in arbitration, and it has the 
advantage that the degree of freedom of a design is large. 

[0033] In addition, the above-mentioned design requirement is applicable to all the examples of 
not only this example 1 but this invention. 

[0034] The laser component 10 and a lens 1 1 position so that the joint effectiveness to 
incidence edge 9a of waveguide 9 may become max, and they are fixed with a substrate 8. This 
is possible by adjusting so that the output from outgoing radiation one end 1 3 of a substrate 8 
may be detected making the laser component 10 emit light and the output from outgoing 
radiation edge 9b of this waveguide 9 may serve as max about each laser component 10, a lens 
11, and waveguide 9. If a location where an output once serves as max is decided, and three 
persons are pasted up and it fixes in the condition, dependability very long-term to stability is 
securable. This device is producible by performing such adjustment and immobilization about 
each component. 

[0035] For example, if four laser components 10 are used like drawin g 1 , since four spots can 
record on a photoconductor drum 1 at once, printing speed becomes 4 times and remarkable 
effectiveness is acquired. That is, although the process of adhesion is required for production of 
this device, cost effectiveness is very large from what is necessary being just to repeat that 
adhesion process at most several times, and high-speed-ization of only those count twice being 
obtained. 

[0036] Thus, it unifies like drawin g 3 , and the produced light source device 18 can be transposed 
to the light source part of the conventional scan optical system, and can be arranged. That is, 
two or more beams from outgoing radiation one end 13 are put in block, and are made into 
parallel light with a condensing lens 14, they are deflected by the polygon mirror 15 and image 
formation is carried out on a photoconductor drum 1 7 with an objective lens 1 6. A condensing 
lens 1 4 and the image formation lens 1 6 can divert the conventional lens to some other purpose 
as it is. That is, although it is necessary to carry out image formation of two or more light 
sources, it is because the spacing is extremely close, so it is settled in the effective visual field 
of optical system and the large lens periphery of aberration is not used. 

[0037] Next, the configuration in the 2nd example of the light source of the electrophotography 
equipment of this invention is explained using drawin g 4 . 

[0038] In drawing 1 of said 1st example, it was attached to one laser component 10, and 
incidence edge 9a of each waveguide 9 of a substrate 8 was combined according to the individual 
using one lens 11, respectively. Here, as shown in drawin g 4 , two or more laser components 20 
can be mounted in one package 19, and this can be combined with incidence edge 9a of each 
waveguide 9 of a substrate 8 at once using one lens 21. 

[0039] In this case, since the pitch of the waveguide 9 in incidence one end 12 is producible to 
arbitration, it can also set spacing of the point of two or more semiconductor laser components 
20 emitting light as arbitration. That is, if spacing of the point emitting light is packed not much 
too much, the points emitting light may interfere thermally working and a property may change. 
Therefore, in this example, this spacing can be arranged in distance without a thermal 
interference from the ability to be set as arbitration. Thus, if large spacing is taken in the range 
without a thermal interference and two or more laser components 20 are constituted on one 
substrate, the whole component will become small and it will become possible for components 
mark and the number of erectors to also decrease and to produce by low cost. 
[0040] Moreover, it is very good in the structure of producing separately not the structure that 
makes two or more laser components 20 in one substrate but the chip which separated the laser 
component 20, and mounting two or more these in one package 1 9. In this case, bonding of the 
laser chip is carried out, and since chips are separated, it is more easy, although it is necessary 
to wire a signal line by a wire bonder etc. to prevent a thermal interference. About production of 
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this chip, since what is necessary is just to use the chip currently mass-produced conventionally 
as it is, there is an advantage that the chip of low cost can be used. 

[0041] Anyway, in this example, a lens 21 can be managed with one piece, and the pitch of the 
waveguide 9 in incidence one end 12 can do it small compared with the 1st example. Therefore, 
since the waveguide substrate 8 can be made small as a result, substrate production cost 
reduction and a miniaturization can attain to coincidence. 

[0042] Moreover, association of the light 5 to incidence edge 9a of waveguide 9 can be optimized 
in this case by adjusting physical relationship with the laser package 19, a lens 21, and the 
waveguide substrate 8. Namely, in the case of this device, the image point of the point of the 
laser chip 20 emitting light needs to carry out incidence to incidence edge 9a of waveguide 9 
correctly, but since the arrangement pitch of the laser chip 20 is immobilization, depending on 
the case, its pitch of an image with a lens 21 may not suit to the pitch of incidence one end 12. 
In this case, the pitch of luminescence **** in incidence one end 12 and the pitch of waveguide 
9 can be united by changing the distance of the laser package 19, a lens 21, and the waveguide 
substrate 8, and changing the scale factor of the optical system of this part. That is, in the case 
of smallness, the pitch of luminescence **** keeps away the distance between the waveguide 
substrate 8-lenses 21 fi-om the pitch of waveguide 9, while bringing the laser package 19 close 
with a lens 21. On the other hand, while the pitch of luminescence **** keeps away the laser 
package 19 from a lens 21 from the pitch of waveguide 9 in an adult case, the distance between 
the waveguide substrate 8-lenses 21 is brought close. It is possible to unite the pitch of the 
image of the point in incidence one end 1 2 emitting light and the pitch of waveguide 9 by such 
actuation. 

[0043] The waveguide 9 by this invention is specifically producible in the process shown in 
drawin g 5 . 

[0044] In (a), the thin film layer 26 which serves as core material first is formed on a substrate 8. 
A substrate 8 can use a quartz, soda glass, alkali free glass, etc. as an example. As core material, 
an ingredient with a high refractive index is required, and ingredients, such as alumimium nitride 
and titanium nitride, are more nearly usable than a substrate 8. As the production approach, 
approaches, such as a spatter and CVD, can usually be used. 

[0045] Next, by (b), a photoresist 27 is applied, a latent image 29 is recorded on this with the 
technique of photolithography by ultraviolet rays 28, by (d). negatives are developed and a mask 
pattern 30 is produced at (c). Although the photoresist 27 used the thing of a positive type in 
drawin g 5 , it may use a negative mold here, without adhering to this. 

[0046] Next, at (e), dry etching or wet etching 33 removes core layers other than mask pattern 
30, after that, by (f). a resist layer is removed and the core pattern 31 is obtained. 
[0047] Next, in (g), a cladding layer 32 is formed on this. As a cladding layer 32, what has a 
refractive index lower than the core material 31 may be required, and may be the same as the 
ingredient of a substrate 8. As the production approach, the approach of thin film production, 
such as a spatter and CVD, can usually be used. Moreover, in order to reduce production cost, 
the resin of a photoresist can be applied, ultraviolet rays or a visible ray is irradiated, can be 
stiffened, and it can also obtain. In this case, since a cladding layer 32 can be formed only by 
spreading, there is an advantage that equipment cost is cheap and can produce by low cost. It is 
required to, set up the refractive index of a cladding layer 32. of course also in this case lower 
than a core 31. 

[0048] Thus, after producing a substrate 8, it cuts so that the both-ends side of incidence edge 
9a of waveguide 9 and outgoing radiation edge 9b may appear, and if required, the end face of 
incidence one end 12 and outgoing radiation one end 13 will be ground. 

[0049] moreover, as a superficial configuration of waveguide 9, it is shown in drawing 6 — as — 
the width of face W1 1 of incidence edge 9a, and the width of face W12 of outgoing radiation edge 
9b — being the same (W1 1=W12) — carrying out is considered as one selection. In this case, 
since the configuration is simple, the design of a mask is easy and it is easy to make it. 
[0050] On the other hand, unlike this, what width of face W21 of incidence edge 9a of waveguide 
9 is made larger than the width of face W22 of outgoing radiation edge 9b for like drawing 7 
(W21> W22) can be considered. Although the light 5 from a laser component is combined with 
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incidence one end 12, when width efface W21 is made large in this part, a location precision 
required for an optical spot can be eased, and the advantage that a highly precise precision 
becomes unnecessary is acquired at the time of assembly. For example, when width of face in 
incidence edge 9a is made into twice the width of face in outgoing radiation edge 9b, a lateral 
(direction 40 parallel to the end face of incidence one end 1 2 of the waveguide substrate 8) 
location precision can be managed with one half. However, the pitch of the waveguide 9 in 
outgoing radiation one end 1 3 of a substrate 8 must be narrow in this case. That is, by outgoing 
radiation one end 13. since it cannot be made large, it is necessary to narrow it as the width of 
face of waveguide 9 approaches outgoing radiation one end 1 3. However, if width of face is 
narrowed rapidly, since loss of light will arise from the narrowed part, it is necessary to narrow 
width efface gradually as it can be shown in drawin g 7 . 

[0051] In addition, the waveguide substrate 8 and waveguide 9 of such a configuration are 
applicable to neither the gestalt shown in drawing 1 of said example 1 , nor the gestalt shown in 
drawin g 4 of this example 2, and in the case of which, it is applicable [ waveguide ] unless the 
main point of this invention is changed further. The effectiveness which eases alignment similarly 
by this is acquired. 

[0052] Next, the configuration in the 3rd example of the light source of the electrophotography 
equipment of this invention is explained using drawin g 8 . 

[0053] Although association of the light 5 to incidence one end 1 2 of the waveguide substrate 8 
was altogether performed through the lens in said 1st and 2nd examples, another configuration 
as not caught by the configuration, for example, shown in drawing 8 may be used. 
[0054] As shown in drawin g 8 , the laser chip 41 is created according to an individual, the 
structure of mounting two or more these on one substrate 42 is taken, direct adhesion 
immobilization of this substrate 42 is carried out at incidence one end 1 2 of the waveguide 
substrate 8, and the outgoing radiation light from the laser chip 41 is combined with incidence 
edge 9a of the direct waveguide 9. Here, finally bonding of the laser chip 41 is carried out on a 
substrate 42. and the signal line from the laser chip 41 is wired by the substrate 42 by 
wirebonding etc. Moreover, when contacting the waveguide substrate 8 in the substrate 42 with 
which these laser chips 41 were mounted and combining the outgoing radiation light from each 
laser chip 41 with incidence edge 9a of waveguide 9, it positions so that the joint effectiveness 
to waveguide 9 may serve as max. and a substrate 42 and the waveguide substrate 8 are fixed. 
This is possible by adjusting so that the output in outgoing radiation one end 13 of the waveguide 
substrate 8 may be detected making each laser chip 41 emit light and the output from outgoing 
radiation edge 9b of waveguide 9 may serve as max. Consequently, if a location where an output 
once serves as max is decided, each laser chip 41 will be fixed on a substrate 42. and. finally 
direct adhesion immobilization of this substrate 42 and the waveguide substrate 8 will be carried 
out. Thus, when combining the outgoing radiation light from the laser chip 41 with incidence edge 
9a of the direct waveguide 9. in order not to combine with waveguide 9, it is desirable [ the light 
by which outgoing radiation is carried out on a bigger aperture square than NA of waveguide 9 ] 
to enlarge the difference of the refractive index of a core layer 31 and the refractive index of a 
cladding layer 32. using the laser chip 41 of an aperture angle smaller than NA of waveguide 9. to 
enlarge NA of waveguide 9, and to gather joint effectiveness. 

[0055] Although the need that in the case of this structure carry out bonding of the laser chip 
41 on a substrate 42, and the signal line from the laser chip 41 wires a substrate 42 by 
wirebonding etc. is produced, since the laser chip 41 can be arranged at suitable spacing, a 
thermal interference of laser chips can be prevented and it is possible to arrange waveguide 9 
(core 31) in the pitch corresponding to this. Anyway, by making it such structure, the lens for 
association becomes unnecessary and the miniaturization of a configuration can be attained. 
Moreover, as shown at drawin g 7 in the case of this structure, it is possible to make large width 
efface of incidence edge 9a of waveguide 9, and to ease the precision prescribe of alignment. 
[0056] The waveguide substrate 8 in which two or more waveguides 9 which have outgoing 
radiation edge 9b for carrying out outgoing radiation of the light to incidence edge 9a for carrying 
out incidence of the light to an end and other ends as the light source of electrophotography 
equipment from the above thing were formed. Two or more laser components 4 (or thing of the 
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package gestalt 19 in which two or more laser components are mounted etc.), It has a means 1 1 
to combine the laser light 5 of this laser component with incidence edge 9a of said waveguide 9. 
Since the laser component 4 has combined said waveguide substrate 8 with each waveguide 9 
according to an individual when spacing of the waveguide 9 in incidence one end 12 uses the 
thing which it comes it larger than spacing of the waveguide 9 in outgoing radiation one end 13 
to carry out, The same thing as having approached extremely and having arranged the light 
source which can be modulated independently as a result from the ability of the laser light 5 
being modulated according to an individual, can be offered. Therefore, a means to deflect the 
outgoing radiation light from the light source and this light source of this invention, If the method 
of electrophotography equipment equipped with the image formation lens to which image 
formation of the deflected light is carried out is used for the copying machine of an 
electrophotography method, a printer, etc., since it is recordable on coincidence at two or more 
spots, Without complicating especially optical system especially, it is possible to accelerate a 
recording rate 2 to several or more times only by including in the conventional optical system, 
and high-speed printing is attained. Moreover, if printing speed is conventionally pressed down as 
the average, it is necessary to use neither an expensive air bearing nor a fluid bearing, and since 
it becomes possible to obtain equivalent printing speed, the engine performance can constitute 
cheaper equipment, though it is equivalent. 

[0057] In addition, about the light source of the electrophotography equipment mentioned here, 
and the example of the electrophotography equipment using the light source, unless the main 
point of this invention is changed, it is not limited to said written contents. 
[0058] 

[Effect of the Invention] With the light source of the electrophotography equipment of this 
invention, and the electrophotography equipment using the light source, the following 
effectiveness is acquired in each claim as mentioned above. 

[0059] In claim 1 of this invention, according to the usual optical system, neither an optical scale 
factor nor distance of the object point and the image point can be decided independently, but it 
is joining together by waveguide, and the image point can be arranged in any locations (as long as 
geometric arrangement allows), the degree of freedom of a design of equipment increases, and 
the possibility of the miniaturization which was not completed conventionally or low-cost-izing 
can be offered as a result. 

[0060] Furthermore, since the pitch of the waveguide in incidence one end which is an end is 
large, only the space which arranges a package can be secured enough and the component 
mounted in the usual package can be used. There is an advantage that it is possible to use about 
a lens the components of the low cost which can use the usual optical element similarly. 
Moreover, since spacing in outgoing radiation one end was narrowed, spot spacing in drum lifting 
can be pressed down to several or less dots, and the cure on signal processing by spot spacing 
separating becomes unnecessary. Moreover, this spot array is leaned and it also becomes easier 
to lose the gap between spots substantially like drawin g 2 (d) at the time of a scan. 
[0061] In claim 2 of this invention, a location precision required for an optical spot can be eased, 
and there is an advantage that a highly precise precision becomes unnecessary, at the time of 
assembly. 

[0062] In claim 3 of this invention, spacing of the point of semiconductor laser emitting light can 
also be set as arbitration, and it can arrange in distance without a thermal interference. 
Moreover, a lens can be managed with one piece and the pitch of the waveguide in incidence one 
end is made quite small compared with the case of the structure using the lens made [ an 
incidence edge ] to carry out image formation for every semiconductor laser. Therefore, a 
waveguide substrate can be made small as a result. Therefore, substrate production cost 
reduction and a miniaturization can attain to coincidence. 

[0063] In claim 4 of this invention, in addition to the effectiveness of claim 1, spacing of the 
point of semiconductor laser emitting light can also be set as arbitration, while being able to 
arrange in distance without a thermal interference, the lens for association becomes 
unnecessary and miniaturization of a configuration and simplification of structure can be 
attained. 
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[0064] In claim 5 of this invention, without complicating optical system especially, since it is 
recordable on coincidence at two or more spots if the light source of this invention is used for 
the copying machine of an electrophotography method, a printer, etc., it is possible to accelerate 
a recording rate 2 to several or more times only by including in the conventional optical system, 
and high-speed printing is attained. Moreover, if printing speed is conventionally pressed down as 
the average, it is necessary to use neither an expensive air bearing nor a fluid bearing, and it will 
become possible to obtain equivalent printing speed. Therefore, though the engine performance 
is equivalent, a cheaper equipment configuration is realizable. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the explanatory view of the 1st example having shown the configuration of the 
light source for electrophotography equipments by this invention. 

[Drawing 2] It is the explanatory view having shown waveguide arrangement of the light source 
device for electrophotography equipments by this invention, and the spot arrangement on the 
photoconductor drum by it. 

[ Drawin g 3 ] It is drawing having shown an example of a configuration of having included the light 
source for electrophotography equipments by this invention in the aligner of electrophotography. 
[ Drawin g 4] It is the explanatory view of the 2nd example having shown the configuration of the 
light source for electrophotography equipments by this invention. 

[Drawing 5] It is drawing having shown the process which produces the waveguide substrate by 
this invention. 

[ Drawin g 6] It is drawing having shown the example of a configuration of the waveguide by this 
invention. 

[ Drawin g 7] It is drawing having shown another example of a configuration of the waveguide by 
this invention. 

[ Drawin g 8] It is the explanatory view of the 3rd example having shown the configuration of the 
light source for electrophotography equipments by this invention. 

[ Drawing 9] It is drawing having shown an example of a configuration of having included the light 
source for the conventional electrophotography equipments in the aligner of electrophotography. 
[Description of Notations] 

1 1 7 Photoconductor drum 

2 15 Polygon mirror 

3 1 6 Image formation lens 

4 Laser Light Source 

6 Swath Width 

7 14 Condensing lens 

8 Waveguide Substrate 

9 Waveguide 

9a Incidence edge 

9b Outgoing radiation edge 

1 0 20 Laser component 

1 1 Lens 

1 8 Light Source Device 

19 Package 

41 Laser Chip 

42 Substrate 
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DRAWINGS 
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[Drawing 3] 
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[Drawin g 7] 



? 8 
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[0 03 6] C<DJ:^CCbrf^M0/c3e:^H7=^^^'>fX 1 8 
mi 3f)^fb(Dmn\^-Afit—tSLX::i>7'>^U>X I 

<ommmx<Dmf&^m4^mi.>xmmT^o 

[ 0 0 3 8 ] HufBUl CD3|j!feCTO0 1 IfiCDU-- 

if--^T-i o^c{^^^n^nificDu>xi i^ffli^r 

«S 8 c7)##a?8S 9 (D AStffi 9 a CCia^'J^iS^ S r ^ 

U>X2 l^ffiC^rS«8CD§^2g8g9(DA*fSg9a^ 

[0 0 3 9] CCDig^. A#**8»J1 2rcD^^S^9(Dfc:• 
^:/^«ff;gk:^^^•r^C<b:;!)^-C^'S/c^6, ffil^flCD^^ 

ST 2 0 ^«j«T^ i . m^{i^m^mt u o . sea,'^. 

[0 040] ^/c, tf-ST2 0^&ltS(C3r)SScD4^ 



(5) 1 1 - 1 6 0 5 5 7 
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mx$>^, C(D^yy'(Di1^m^cr)i,^X^t. fi£*<J:DAa: 
^^tlXi.>^^vy'^^<D^^mi^^tl{tB:i.^(DX\ i& 

ri h (D5^ :/3&ffJMr* -5 <t 5 jpJi^.?&5*So 
[0 04 1 ] C^rn^CifJ:. u> 
X2 1 » 1 <@T^^^<J^. 3&^oA*tffiffliJ 1 2 rco^?g5S9 CD 
f :^^»||lCDSS56«?«^J:b'</jN$<-C*^. ^Ofcit>. 

10 *£^tr^cct3:^iggs»^8^/h$<-r'Sc<h?5^r#^ci 

So 

[0 04 2] ^/c. COi©^. ^ie8§9©AS^S9 
^D?fe5CDM^«U-1f-y^*u;^-S;^l 9, U>X2 

j:^mm^mm8t<Dimm^.^mm-r^ctx\ mm 

itT^Ct:^^X^^. ~rrj:tD%. C(D7'/^'>f >^<DiS^. 
ly—^-^ y y'2 0 CO^.'^.CD^,'=^>'iE5tCC^iS?5S9 CD 

ocDBeae'>^«@^T-4>s/c8?). m^(icj^^xf(tu> 

20 X2 HCJ:S^(Z)f^>^:^5A*fffiMl 2CDe >^CC^^ 

<tu>x2 1. mmmm^somm^^^. c(dsi^<d 
^'^m(Di§m^^^ ^ctx\ xsmm 1 2 x(d^!^. 

f ^ i 9CDfc*y^^^t>i*SC<h}>&^r* 
So •r^C*D^^.^.»CDf .:.^75^z»jggg9<Db"^^^J:0 
/h(Di#^C3:. ^-1f->'^• >^--:^ 1 9 ^U>X2 UCJ: 
Oifi-5t:fSi<i:4>^. ^ig^SSSS 8 - U > X 2 1 r^CDIS 

-^^J:^:k(Om^it. ^-1f-^^• 1 9?:U>X 

30 2 if)^^m^^i^tti>(fC. ^iSSSS^KS - U>X2 1 

1 2r<D^:)fe^.CDfl^(Db'':.^<h»aag9<D 

[0 043] :^mM(^^^mi^m 9 «*t*e^cctis 5 

[0 044] (a) ri^SgSi^^-TrirWi^^cCSSI 
MJi2 6^ffJ^-rSo SS8«-F9iLr. S^. V- 

-C^So ffSf:&^<i: LTti. CVD^ 

[0 045] :iX^c ( b ) X{ty ^ V Uiy^^ h 2 7 
(c) r(scn^Sim?2 8xy:^h vv^'yy ^ 

-om^jx^mmz 9 irnmo. ( d ) rti^ft^tf -or 

v;^>^y^•^^>3 O^f^i^TSo ccr:7=f h ut?;;^ h 

2 7«05r«;J<e^^<D4>(D^ffli.i/c;O^. cn^C/ct) 

[0046] (e) T'«K^>rx-^^>>/, 4>L.< 
50 > hX'>^>y3 3ic:J:0 vx^/^•^?->3 Oti 
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[0 04 7 Y'^X^C (g) -C^iCCDJiCC^^ K®3 2^ 
ff^T^o FJ13 2 <i:l/r«. 3r«3 1J:«3fe 

<Dr'4>^t^o fFK:^ffiiur^3:. 3li^^3:x>'>-':;^. cv 

K®3 2CD®Jf*»:3r3 1 J: >P *>ffi< S^-T-SC <fc 

^tc^KL. iii>S5^ce>«. xmmii 2«i:m*f^ffliji 3 

[0 04 9] ^fcmmm9(D^^mmrj:miKtLX{t. m 

Wl 2^[5]D (Wl 1 = W1 2) CcL/r*s< Cti)^—r> 

[0 05 0]—:^. cn<h«M^c«9. m7<oj:^(fcmm 

IK9©AI*«9 aCDSW2 1 ^ttl*tS9 b (Di|fiW2 2 J: 
OE<-r'S (W2 1 >W2 2) Ctf)^m^^tl^. A*f 
Sroi 2K:»U-:-tf-^^:'&^6(^)*5*M^3#e*:)^:r 
X$>^i)^. CCDSP»'CiHW2 1 ^JA< Ut:*5ti/cJS^. 

A*fffi9 a'C(DiH^tHI«9 brcDipM<D<gtCL.r*5 
< ^:)?f^ (^iS^S^BcDAS^ffl'Jl 2(DfflffiOC^ 

tf^j::^r&i4 0 ) -^<D(4^®i^:^'Cr^oc itc^^c-So 

«ai*tffiMi 3riJiA<-r^ci«r^:^cCi^/cd?>. ffiS^ 
ffiffljl 3^a-:5<^CL/c;&5-or!5fe<-r-5fif^^>55^'S. L 

[ 0 0 5 1 ] COJ: ^ >^j:?f$t^O«SS8S®8 :hJ:U 

mm^9 iitmn^mmm i co^ i (^^^tmm^. 

2 CD0 4 »J-^cD 6 as r # *> (Dr ^ 
[ 0 0 5 2 ] ^Xtc. :$^HjcDm^^«Sg07fe2S©ll3 

[005 3] mriem 1 ^^am2<Dmmmx^t. mmm 

S« 8 CD ASl^lBJ 1 2 -vCDtC; 5 CDM^Jif '^r U >X* 50 
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[0 0 5 4 ] SS^Cii^Tcfc^CC, U-1f-^ :.:7*4 1 ^ 
fflSIJCCf'p^L., cn641«C<DSS4 2±CC«^fill^ 
r i 0 . ^X«4 2 ^^^eSgafe 8 ©ASiffliBJ 

>y'4>^mxS^4 2(^^:^tl^. tfc. Ctlh<D 
ly-ir-^ y y'4 1 3&^^^n/t»®4 2 ^^ig^ffiSS 
8K:^SL/. SU'-!f-5^-:'r?^4 l>CP6<Dm*f3fe^^ffi? 
gS9<DAf*ffl9 aicS^^-ti-^iS^, ^S^8S9-v(DM^ 
^A^j^^gAi?:: €>cfc -5 ^cfi[g^2i6^Srtfi:ct.^«S4 2 
jKBSSS8^@5t-r^o cn^fi^OU— tf-^-y:7*4 
l^^^-t^J^JTJ^^^^i^SSSCDUiftfffiWl 3X(Dm 

if-^ :.:7-4 i^a«4 2±^c@^L. mm^icmmm 
-^-^yy'4 if)>h(Diiimyt^mmmm9&9(oxm^ 

9a«5^S#eiS^. ^^K9CDNAcfcDAtJ^cCi3^ 
ftra*f3n^7t:{i^i^9Cc,tS^U;^cC^/cd?). 
gcDNAcfcO/h^^JTia^ftCDU-if-^';. >'*4 1 ^ffll^ 
:3r!13 KDMi^mt ^'y y Kg3 2 (D®Sr^<D 
^*A*<L. ^i^SS9(DNA^A^< or^^^A^^ 

[0 0 5 5] :^mm<Dm^. u—^-^y y'4 1 ^as 

(nr3 1) ^rffia-r-sct^&^pitfer*^, i^-rntcif 
cfc. ccDJ:^i^c^ig^c-r^cit:\ *§^cD/cd?>ou>X 

»^K:*5Ci'r4>07tcm-rJ:^K:. «aSS9cDA*HS9 

f)^ojmx$>^o 

[0 05 6] «±cDc <?:*^6. m^wM^mi<o^mt L 

X. -^JC7fe^A*t5i±^/ces?)OA*f^9 a <bflfeCD-Sg 

m9 ^mf&Lfcm^mm^st. its©u-if-s^4 

--i^ff^SIl 9CD^>CD^) SU-1f-^^CDU>-1f- 
7fc5*miB^2SgS9CDA*f^9atCjg^$-lf-5^gl 1 
i , fqf B»«KSS 8 W Af4«fil 1 2 X(Omm& 

9 (Z)paPi;&iffif*^ 1 3 x(Dmmm9 (omm^ ^ ^> a# 
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[ 0 0 5 7 ] 1^. C cr^WcS^^KSIS07e:ag4Scl: 
[0 0 5 8 ] 

[0 06 0 ] 5 ^r^^AfttSSfflJ-ro^iSKco 

2(d) (oj:^(^^^m(fcmmm(fc:z.^v hm(omm^ 

[0 06 1 ] :$:^?acDt»3t:«2k:fc(,ir«, Tfex^'-;. h 
[0 062] *:j^^CDt9^^3 ^*5C>r«, ^f^l^^ 
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[0 06 3] :*:^H^cDlf5}t314 «::teC^rCi . 1 <D 

[0064] :^^m<om^'m^ tc^jc^rc^:. **egcD7t: 

[^®(D©Wj:gie8] 
20 [0 1] *^H^CcJ:Sm^^S^g«(D36aB©«fi£^^ 

[02] *^IBK:ci:€»m^^S^|ggffl03K2!gf^/WX(D 
[03] *^WCcJ:6m^:?^^S«cD5t:ag^mT-^S 

[04] :^mMfiC^^m^wMmmm(D^m<Dmf&^7r: 
hfcmz <omim<Dnmmx;h^. 

[06] ^^^mc^^w^^m^im^^^i^tcmx;^ 

[0 7] *:^BJtC<fc6^g8©Sii<Dffj3Kmij^L/ca'C 

[08] ^^mn^ciihWf-wMmmmo^^mcom^^yr^ 

[09] e^3Ro^^-^^gffl(D7fea^.^m^^K<7)S3fe 
^K:ffl^3A^/c«^<D-m^ L/c0r* -So 

40 1,17 ^jfe K-^i^ 

2. 15 Jj^yr/V^^- 

3. 16 S^U>X 
4 U-1f--:?feiS 

6 ^iJi 

7. 14 n>7'>tM^>X 

8 ^iSKSffi 

9 mm^ 

9 a AStSS 

9 b mmm 
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1 1 U>X 

18 ^Wf^^-i:^ 

19 /^y^^iy 
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